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© Composition comprising a carboxyllc acid and an amine. 

© A composition comprises (a) a carboxylic acid compound which contains at least three carbon atoms and 
(b) an amine such as an ethoxylated amine. The composition may be obtained by conventional powder blending 
or melt blending techniques. The composition can be incorporated into an olefin polymer to give a polymer 
composition which has an increased crystallisation temperature and/or improved optical properties. 
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COMPOSITION 



shaped artidas formed ton art compoXT P'°ducf«>ri of polymer composes and 

ethylene polymers. Ethylene and p opy,ene ZHZZJZ F *JT°** W ° h * *W« than 
formed from these polymers £rt?2S ^ZTrcSL! ?k ^f^ 1 " 9 bUt m ° U,ded 
» applications in which good clarity is desirable. 9 326 md henCe *• not factory for 

It is known that the addition of nuelAatinn * 
provides an increase in the ^llZT^mn ^T ^ to 0,ef,n P °'^ ers 

the polymer. Furthermore. thVuse 7nleZ ^ ,f ? 'mprovement in the optical properties, of 
productivity, in an injection mould* , „SS a " 0W f 8 Shorter <* c,e and hence better 

« due to their high price, for ^KSJSTSE ?2 h nUC,9atin9 ^ Mte6 
sodium benzoate. owerizyiiaene sorbitol, or to dispersion problems, for example with 

- compound Which contains at least three carbon -J^«^S2T PnS ' n9 " ' Carb ° XyBC «*■ 

acid group attached to an optional f^' ^ COntaini " 9 at ,9ast 0f1e 
carboxylic acid groups attacC 2? "T"* adds contai ™S * 'east lo 

5 succinic acid. suLc ac^eiic acW SmTJS^Sl ^ ^ ^ "* adipiC add ' 
type contain two carboxylic acid groupTanTfrom SlTnV !? Pr8ferred carboxy,ic 801(18 of th * 
least one carboxylic acid group Sed to 1 ? ten C8rb0n atoms - ****** **ds containing at 
acid, toluic acid, and p-ter^y STberSi ST? 1 monocarbo ^ acids such as benzoic 



35 



40 



RN - (CHJ - NR 
/ 2 m j 



RRjR 2 N XI 



45 



wherein: 



50 



dfffe^^fC ™~° " , " I,C,C " , " °"»" > " e S'oup (fWMWWy,. and may be the 
R 3 is an alkylene g.oup containing 3 to 5 carbon atoms- 
m is an integer and has a value of 1 to 10- 
nis zero or is an integer which has a value of from 1 to SO; 

x is zero or is an integer which has a value of from 1 to SO. 
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Useful mixtures have been obtained in which the amine is a compound of formula II wherein at least 
one of the groups Ri and R 2 is a group (RiOMCzHiOJnH in which the value of n and/or x is from 1 to 50. A 
mixture of compounds may be used as component (b), for example a mixture of compounds in which the 
value of at least one of m, n and x differs. The mixture may be of compounds in which the nature of R 
5 varies, for example when R is a mixture of alkyl groups. If a mixture of compounds is used, such a mixture 
may be one of compounds of formula II in which there is present at least one group (R30) k (C?HjO)„H in 
which group the value of n and/or x varies, and particularly at least one group in which x is zero and the 
value of n varies. 

The group R is preferably an alkyl group and particularly is an alkyl group containing at least 8 carbon 
io atoms. Typically R does not contain more than 20 carbon atoms. 

In the compound of formula I, Rt is preferably either a hydrogen atom [when the values of n and x are 
zero in the group (R3Q)x(C2!-LO)„H] f or is a methyl group or hydroxyethyl group. The value of m is 
preferably from 2 to 6. 

In the compound of formula II, the groups Ri and R2 are each, independently, either a group R or a 
ts group (R30) X (C2H40)„H in which the value of x is zero and n is 0 to 50. Preferably the groups Ri and R 2 are 
both the same as the group R or at least one of Ri and R2 is a group (R30) x (C*HiO)„H in which the value of 
n is 1 to 50. Preferred amines are those in which at least one of the groups R. Ri and R2 is an alkyl group 
containing at least 8 carbon atoms, especially at least 12 carbon atoms. The group R3 is preferably a 
propylene group. Both n and x can be zero or at least one of n and x has a positive value. The value of n 
20 and x preferably does not exceed 20 and especially does not exceed 15. The group (R30) X (C2H40)„H may 
be an OH ended alkylene oxide, for example a propylene oxide, group, an OH ended ethylene oxide group 
or may contain both alkylene oxide and ethylene oxide groups. If n and x both have a positive value, it is 
generally preferred that (n + x) has a value of 2 to 50, and preferably does not exceed 20 and especially 
does not exceed 15. 

25 If the acid or amine contains a substituted group, the substituent may be a hydroxy group, one or more 

haiogen atoms, a nitrile group, a hydrocarbyloxy group, a hydrocarbonyl group such as an acyl group, a 

hydrocarbyloxycarbonyl or a hydrocarbonyloxy group, whereof the hydrocarbyl groups may be further 

substituted with substituent groups of the foregoing types. 

Amines which may be used in the compositions of the present invention include 
30 N,N-bis(hydroxyethyl)alkyl(Ct3 to C©) amine; 

N-methyl-N-hydroxyethyl-aIkyl(Ci3 to Cis)amine; 

N.N-dimethyl-octadecylaminer 

N.NH»s(hydroxyethyl)-octadecylamine; 

N-methyHM,N-bis(coco)amine; 
35 N.N-dimethyl-tallowamine; and 

N-tallow-N,N',N'-tris(hydroxyethyl)-1 ,3-diaminopropane. 

The molar proportions of (a) and (b) can be varied widely, for example from 10:1 to 1:10. However, we 

generally prefer to avoid a large excess of one component relative to the other component and hence we 

generally prefer that the molar proportions of (a) and (b) are from 10:1 to 1:3 particularly 10:1 to 1:1. If 
40 component (a) is a dicarboxylic acid or component (b) is a diamine, the components may be used in 

essentially stoichiometric proportions, for example one mole of a dicarboxylic acid to two moles of a 

monoamine. 

The composition of the present invention may be incorporated into an olefin polymer. 
Thus, as a further aspect of the present invention there is provided a polymer composition which 
45 comprises an olefin polymer, a carboxylic acid compound which contains at least three carbon atoms and 
an amine. 

The carboxylic acid compound and the amine are components (a) and (b) of the composition discussed 
hereinbefore. 

In the polymer composition the proportion of the carboxylic acid compound is typically from 0.05 up to 
50 3%, and preferably from 0.1 up to 1%, by weight relative to the polymer, and the proportion of the amine is 
typically from 0.05 up to 3%. and preferably from 0.1 up to 1.5%, by weight relative to the polymer. 

The olefin polymer (which term is used herein to include both homopolymers and copolymers) may be 
any ethylene homopolymer or copolymer, particularly high density polyethylene or linear low density 
polyethylene which is a copolymer of ethylene with a higher olefin monomer such as butene-1, hexene-1, 
55 octene-1 or 4-methylpentene-1 . Alternatively, the olefin polymer may be a propylene homopolymer or 
copolymer, for example a random copolymer of propylene with up to 8% by weight, relative to the polymer, 
of ethylene, or a sequential polymer obtained by polymerising propylene in the essential absence of other 
monomers and thereafter copolymerising a mixture of ethylene and propylene to give a polymer containing 
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from 5 up to 30% by weight of ethylene 

add and the amine when incorpo retedTnto a^n XT res J " t0 ** ^ ^ 
s temperature and'or an improvement in ort^SLE f " ' nCreaS8 in 1,16 Wailisation 

used in the composition of the firT iS?tTS2 J r P ^ ^ «* " d which " 
that the reaction product is ,ess eS^Z ZT^fZL T " - * "~ ta "* 

polymer. Accordingly, we prefer to avoid ma.nJ .! tS When ,ncor Porated into an olefin 

example above tj& and X » 
to of t5 minutes. ' or a P ro,on 9ed penod of time, for example in excess 

Some components of the compositions of the first asoeet nf th« 
waxy solids at ambient temperatureand are leuft t T h^in L f '""^ "* " quids or 

the components is required. Hence, it may be ZerreTZ 1« ' " aCCUrate meterin 9 of 

masterbatch containing a higher concern J * compositions are obtained as a polymer 

» composition. The polymer SLS^J[ ZSTSSliT S * ^™ 

particulate polymer. However, it is general prtfJLd 2 1! T?* b ' endin9 ' without me,tin 9. «*• a 
with molten polymer, and in this cJKtiS£2 nrlTlT^ haS been ° btained ^ b,endi "9 
formed into separate masterbatches L £££ rS2£t2L* - C ° mP ° nem (a) "* com P°™t (b) are 
additive in the masterbatch is dependenZ ^ nZe of T^T* (8) ^ (b) - 1,16 amount of 

» contains at .east 5% by weight 5 additive b* C^tS5 ST* J*"* ** 

we.ght. A convenient level of additive in the masterbS t ,vJ^I I . ^ d06S TOt exceed 50% by 
have been formed into separate masterbatehTs ma 2 SJ? 5 ' f """P 0 ™* < a > « 

m.xture may be added to a polymer Alternative^, thf * f pre ^ ,X9d ,n **ed proportion and the 
the po.ymer. without being U^TZ^ST^^ ^ to 
55 only results in easier handling of the maS but T* am ' neS - *" USe °' 8 masterbatch not 
composition. S matenal but can a,so tead to improved colour in the final polymer 

* arable »at the polymer used to 
polymer used for the amt^JTSSLZ o ST" ** POiy ™ r «"■**««. Thus, the 
30 polymer composition, for example toT^me^ ZlZT USBd ** 

homopolymers. In general the amount of SZZZl u2?l ^ * "* ^ pr ^ tene 
composition and compatibility may be more a ^!j " ' m " IOr P ro P°*°n <* the final polymer 

polymers. Typically the masterbatch is used „ ? ! US ' n9 SUCh relative Portions of the 

when using a masterbatch containing 0%^ wel^f 1 atid II 9 * ^ ° f the 
*> to 6% by weight of an amine masterbatch wntaS wTu amme - ^menHy there is used 1 

acid masterbatch containing 10% ty^^^^ 9 ' ° f ^ ^ 3 t0 5% * * « 
are added in the appropriate amounts 7n deoen^^ ***** 0ther ^ * additive 
•evel required in the fiJpo^merX^S ' eVe ' ° f in the mast ^tch and the 

^CS-iStt 1 ^^'^ - leased crystallisation temperature 
potymer is a linear low dUty polyeTy^ SeTncoZal^r ^ **" ^ ™ " tte ole «" 
addition to giving improvements in •» amine, in 

improved gloss. Properties and/or crystalhsatjon temperature, can also result in 

agents and we have observed' fuTe" i^p 2eZ^ TLZST" *** ^ nuCleatin 9 
properties in compositions containing finely divwTS CrySta, " sat,on temperature and/or in optical 
to the polymer. By finely divided s^TrnT^^ZTT" " *"* 1% by ^ r ^ 
micrometres and especially not more than one^metS > ^ P "** Si2e ° f " 0t more *" 5 

° theol^^ 

stabilisers, antacids, lubricants and. as SSSS *JSr«; 1^ '"^ ^ ^ V 
such additives is typically less than 2%T3j S onT^T 8 ' ^ ^P 0 * 0 " of each'of 
exceed 1% by weight based on the olefin polymer A wide Z^fZu"*"" does no « 

■ of the degradation of olefin polymers are knoTan d Ze "22 T ^ *** Provide some » nhib '«on 
, additives in accordance with the tmtJTSi £ T" H** *** t0 Se,ect W** 
processed and used. Examples of additives which 1^ . , C ° nd,t ' 0ns under ^ « is to be 
1 •^3-tris(2-memyl^yd TO xv-5-tem^vh,I!f ? Jf" 1)6 US6d ,nclude> inter *• 

hydroxy 5 tert,arybutylpheny„butane in combination with dilaurytthiodipropionate- 
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polymerised 1 Z-<tihydro-2,2,4-trimethylquinoline; 
2,Wi-tertiarybutyl-4-fnethylphenol; 
4.4-thio-bis-(6-tertiarybutyl-4-methylphenol); 
oxaJic acid bis (benzylidene hydrazide); 

N,N-bis(beta-3.5-ditertiarybutyl-4-hydroxyphenylpropiono) hydrazide; 
pemaerymritol-tetra-[3^3,5<ii-tertia^ 

beta-{3.5-di-tertiary-butyl-4-hydroxyphenyl)-propionic acid*n-octadecyl ester; 

2J2^is[4^2K3(3.5<li-tertiai7^utyl-^hydroxyphenyl)propionyl) oxy)ethoxy)phenyl]propane; 

2K2*-hydroxyphenyl)-benzotrfazole derivatives; 

2-hydroxybenzophenones such as 4-octoxy-2-hydroxybenzophenone; 

sterically hindered amines such as 4-benzoyl-2,2,6,6-tetramethylpiperidine; 

tris(2 f 4-di-tertiary-butylphenyl)phosphite; 

calcium stearate; 

zinc stearate; and 

dehydrotalcite. 

The polymeric compositions in accordance with the present invention may be formed into film and 
other shaped articles by any suitable technique, particularly by extrusion or, especially, by injection 
moulding. We have found that the effectiveness of the composition of a carboxylic acid and an amine can 
be dependent to some extent on the technique used to obtain the shaped article. Particularly useful effects 
have been noted when the shaped article has been obtained by injection moulding. 

The composition of the present invention, and the polymer composition, may be obtained by blending 
the components of the composition together using any known, suitable technique as discussed previously 
herein. The polymer, carboxylic acid and amine may be mixed under conditions in which the polymer is 
molten, the mixture granulated and the granulated polymer used in a subsequent melt processing stage to 
give a shaped article, particularly by injection moulding. However, in order to minimise the time during 
which the acid and amine are mixed at elevated temperature, it is preferred that the acid and amine are 
added separately, or as a mixture obtained by a solids blending technique, to the polymer at the final stage 
of producing a shaped polymer article, for example at the injection moulding stage. 

The production of compositions and polymer compositions in accordance with the present invention are 
described in the following illustrative examples, in which some properties of the compositions produced are 
also given. Unle98 otherwise stated, percentages in the polymer composition are by weight relative to the 
polymer component 



Examples 1 to 4 

Compositions were prepared by blending the components together on a two roll mill, the front roll being 
a! 190°C and the back roll being at 150°C. The polymer was added first and worked until melting occurred. 
The additives were then added to the mill and working was continued until the additives were completely 
homogenised (this required 10 to 15 minutes from the initial addition of the polyrher) and there was no 
evidence of particle agglomeration, as indicated by white specks in the crepe. The milled composition was 
granulated using a PaJIman granulator. 

The granules were used to obtain a blown film by means of a Brabender 8266-25D extruder having a 
1.9 cm diameter screw having a length:diameter ratio of 25:1. The screw was operated at 45 r.p.m. and the 
temperature profile in the extruder to the die was 230°C. 240°C. 250°C and 260°C (at the die). The 
polymer was extruded through an annular die gap of diameter 2.64 cm and width of 1 mm. The extruded 
tube was blown, by air pressure, to a blown film of diameter about 15 cm and having an average film 
thickness of 60 micrometres. 

The crystallisation temperature was determined by cooling a sample of the molten polymer composition 
at a rate of 20°C per minute using a Perkin-Elmer Differential Scanning Calorimeter. Percentage haze was 
determined in accordance with ASTM Test Method D 1003-59T using an "EEL* Spherical Haze Meter. 

The results obtained are set out in Table 1, together with the results of comparative examples not in 
accordance with the present invention. 
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Table 1 





Example 
or 

Comp.Ex. 


Polymer Additives 
lf2 Type Weight 
1^ (Z)( C ) 


Crys. temp (d) 
Start Peak 


Haze 

m 

(e) 


to 


A 


I 


Nil 


Nil 


111.5 


107 


68 




S 


I 


sio 2 


0.1 


119 


114 


39 


IS 


C 


I 


A 


0.5 


117 


108.5 


57 




D 


I 


AA 


0.3 


124.5 


119.5 


24 




E 


I 


AA 


0.5 


123.5 


119.5 


30 


20 


I 


I 


(A 
( AA 


2.0 ) 
0.5 ) 


122 


117.5 


22 


25 


2 


I 


(A 
( AA 

( sio 2 


2.0 ) 
0.5 ) 
0.1 ) 


126 


122 


99 




F 


I 


6A 


0.3 


128 


122.5 


20 


30 


G 


II 


Nil 


Nil 


112 


106.5 


61 




H 


II 


A 


2.0 


107 


103.5 


52 




I 


II 


AA 


0.3 


126 


121 


15 


35 


J 


II 


AA 


0.5 


129 


125 


18 




3 


II 


( A 
( AA 


2.0 ) 
0.5 ) 


125.5 


121.5 


26 


40 


4 


II 


( A 
( AA 

( sio 2 


2.0 ) 
0.5 ) 
0.1 ) 


128.5 


125 


16 


45 


K 


II 


GA 


0.3 


129 


126 


12 



Notes to Table 1 

50 i^^X^t 6 ' ' Pr0Pathene " (R69iStered ^ Ma *> GWE.26, available from 
" iS P '°H? 1 ™ .^PO'ymer Novolen grade 1100 LX. available from BASF AG 

(b) SiO* is a finely divided hydrophobic silica. Sipernat SOS. available from Deaussa AG 
A is an ethoxyteted amine of the tvne Riurrr.H n\ Jl u \_ uegussa /ua. 

K o* one and R is a mixture of 

GA is glutaric acid. 

(c) % weight is weight of additive relative to the polymer. 
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(d) Crystallisation temperature is as determined by differential scanning calorimetry using a cooling 
rate of 20°C/minute. 

(e) % haze is as determined in accordance with ASTM Test Method D 1003-59T and is measured on 
a sample of the film formed. 

5 

Examples 5 and 6 

The procedure of Examples 1 to 4 was repeated using two different linear low density polyethylenes 
to and different additives, the processing conditions being the same. 

The results obtained are set out in Table 2, together with the results of comparative examples not in 
accordance with the present invention. 



75 



20 



25 Table 2 



30 


Example 
or 

Comp • Ex • 


Polymer 

m. 


Additives 
Type Weight 
(b)(h) (Z)(c) 


Haze 

1*1 
(e) 


Gloss 

s 




L 


in 


Nil 


Nil 


22 


41 




H 


in 


LD 


15 


14 


66 


35 


5 


in 


( ID 
( A 
( AA 


1 ) 
0.1 ) 
0.5 ) 


10 


78 


40 


N 


IV 


Nil 


Nil 


34 ' 


20 




0 


IV 


ID 


15 


22 


63 


45 


6 


IV 


( ID 
(A 
( AA 


15 ) 
0.1 ) 
0.5 ) 


13 


65 



50 



55 

J 
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70 



75 



20 



30 



35 



40 



Notes to Table 2 

(b), (c) and (e) are ail as defined in Notes to Table T. 

(f) III is a linear low density polyethylene available from Essochem as grade LL 1201 
IV ta s linear low density polyethylene available from Essochem as grade LL 1417. 

(h) LO is low density polyethylene and is available from Essochem as LD 183 
oroo £JU ?*?J? 35 determined on a sam P ,e of * e film ^me6 using the procedure of British Standard 



Examples 7 to 10 

TableT™ Campa5itianS W€re P«Kl"ce*by the procedure of Examples 1 to 4 and the results are given in 

Table 3 



Example 
or 

Comp.Ex. 


Polymer 

m 


Additives 
*Type Weight 
ib) (%)(c) 


Crys.temp 
Start 

~7*cT 


(d) 
Peak 

"IS- 


Haze 

m 

M 


P 


V 


Nil 


Nil 


110.5 


106 


67 


Q 


V 


A 


2.0 


113 


106.5 


46 


7 


V 


( A 
( AA 


0.1 ) 
0.5 ) 


120.5 


114 


43 


8 


V 


( A 
( AA 


2.0 ) 
0.5 ) 


118.5 


113.5 


38 


R 


VI 


Nil 


Nil 


113 


106.5 


78 


S 


VI 


A 


2.0 


112.5 


106.5 


72 


9 


VI 


( A 
( AA 


0.1 ) 
0.5 ) 


127.5 


122 


69 


10 


VI 


( A 
( AA 


2.0 ) 
0.5 ) 


127 


124.5 


69 



*s Notes to Table 3 



(b). (c). (d) and (e) are all as defined in Notes to Table 1 

«. J^fflSJXSSST: ' Propa " ,e " e ' ,Re#ae,ea Traa9 "* ewM * 



55 



Examples 11 to 18 



Further compositions were prepared and tested as follows 
„ ™ e R^f V !! mixed w »" Particulate polymer by tumble blending and extruding the powder blend 
us,ng a Beto. extruder having a 25 mm diameter screw with a cavity transfer mixer. The CSS SOU 
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in the extruder was 19O 0 C up to 220 d C. dropping to 205°C at the die. The extruded lace was passed 
through a water bath, dried and then granulated. 

The products obtained were then formed into discs of 8.9cm diameter and 1.6mm thickness by 
injection moulding the granules using a Boy 30M injection moulding machine operating at 240 °C and with a 
mould temperature of 50°C. On ejection from the mould, the moulded discs were allowed to cool naturally. 

Haze measurements were effected on the injection moulded discs using a Gardner Hazemeter. 

The polymer used was a random copolymer of propylene and ethylene containing about 2.6% weight of 
ethylene and available as 'Propathene" (Registered Trade Mark) grade PXC 22406 from Imperial Chemical 
Industries PLC. 

The results obtained are set out in Table 4, together with the results of comparative examples not in 
accordance with the present invention. 



Table 4 



Example 
or 

Comp.Ex. 


Additives 
Type Weight 
(b)(k) (Z)(c) 


Cryst. 
temp .peak 

rc) (i) 


Haze 

is) 


T 


Nil 


Nil 


104.5 


71 


U 


A 


0.5 


NO 


88 


V 


A 


1.0 


ND 


84 


w 


TBA 


0.35 


124 


37 


II 


TBA 
A 


( 0.35 ) 
( 0.54 ) 


126 


20.5 


X 


BA 


0.35 


124 


67 


12 


BA 
A 


( 0.35 ) 
( 0.78 ) 


125.5 


27 


Y 


AA 


0.35 


123 


5 8 


13 


AA 
A 


( 0.35 ) 
( 0.66 ) 

* 


123.5 


44 


14 


AA 
A 


( 0.35 ) 
( 1.31 ) 


123.5 


41 


Z 


C12 


0.35 


115 


83 


15 


C12 
A 


( 0.35 ) 
( 0.56 ) 


120.5 


45 


16 


C12 
A 


( 0.35 ) 
( 1.11 ) 


120.5 




17 


CH 
A 


( 0.35 ) 
( 0.56 ) 


121 


49 


18 


CH 
A 


( 0.35 ) 
( 1.11 ) 


121.5 


47 
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Notes to Table 4- 



(b) and (c) are both as defined in Notes to Table 1. 
(k> TBA is p-tertiarybutylbenzoic acid. 
5 BA is benzoic acid. 

C12 is cyclohexane-1,2-dicarboxylic acid. 
CI 4 is cyclohexane-1 .4-dicarboxylic acid. 

™Jl t* det8 ™ ed * y differen ^l scanning colorimetry and is the temperature of the highest rate of 
crystallisation on cooling from the melt at 20°C/minute. 

70 H^JSll h ^ ^ 10 accordance with A STM Test Method D 1003-59T using a Gardner 

Hazemeter and is measured on an injection moulded disc. kroner 

ND means Not Determined- 
is Examples 19 to 25) 

»a S T6£e^^T ,be V 0r EXamP ' eS 1 1 t0 18 W3S repeated with the exce P*°" *at *• po.ymer used 
was a d.fferent random copolymer containing about 3% weight of ethylene and available as %LZ»Z2 
(Registered Trade Mark) grade PXC 22265 from Imperia. Chemical Induces SS * 

JSSSS:^ Tab ' e * *— "* ~* " -mp,es not in 



25 



30 



35 



40 



45 



SO 
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Table 5 





Example 
or 

Comp • Ex • 


Additives 
Type Weight 
(b)(k)(n) (Z)(c) 


Cryst. 
temp. peak 
(°C) (1) 


Haze 

121 

(m) 


10 


AA 


Nil 


Nil 


105 


58 




AS 


SA 


0.35 


121 


38 


75 


19 


SA 
A 


( 0.35 ) 
( 0.89 ) 


123 


25 




AC 


GA 


0.35 


122 


35 


20 


20 


GA 
A 


( 0.35 ) 
( 0.8 ) 


123 


29 




AD 


AA 


0.35 


121 


35 


25 


21 


AA 
A 


(0.35 ) 
( 0.72 ) 


122 


30 




AE 


SUA 


0.35 


ND 


39 


30 


22 


SUA 
A 


( 0.35 ) 
( 0.60 ) 


ND 


34 




AF 


RA 
Da 




123 


56 


35 


23 


BA 
A 


( 0.35 ) 
( 0.86 ) 


123 


46 




AG 


TA 


0.35 


ND 


49 


40 


24 


TA 
A 


( 0.35 ) 
(0.77 ) ' 


ND 


39 




AH 


TBA 


0.35 


121 


34 


45 


25 


TBA 
A 


( 0.35 ) 
(0.59 ) 


124 


33 



Notes to Table 5 

so (b) and (c) are both as defined in Notes to Table. 

(k), (I) amd (m) are all as defined in Notes to Table 4. 

(n) SA is succinic acid. 

SUA is suberic acid. 

TA is toluic acid. 
55 ND means Not Determined. 

f. 
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ExampJes 26 to 2H 

The procedure described for Examptes 11 to 18 was repeated with the exception that the polymer used 
was polymer I as defined In Note (a) in Notes to Table 1 . 
The resuJts obtained are set out in Table 6. 



Table 6 

70 





Example 
or 

Comp»Exi» 


Additives 
Type Weight 
(b)(k)(n) (Z)( C ) 


Cryst. 
temp. peak 
( C) (1) 


Haze 
(Z) 
(m) 


75 


AI 


Nil 


Nil 


116 


77 




AJ 


GA 


0.35 


132 


52 


20 


26 


6A 
A 

* 


( 0.35 ) 
( 0.8 ) 


133 


48 




AK 


SA 


0.35 


132 


54 


25 


27 


SA 
A 


( 0.35 ) 
( 0.89 ) 


135 


41 




AL 


BA 


0.35 


133 


69 


30 


2? 


BA 
A 


( 0.35 ) 
(0.86 ) 


135 


47 



Notes to table 6 

35 



(b) and (c) are both as defined in Notes to Table 1. 
(k), (1) and (m) are all as defined in Notes to Table 4. 
(n) is as defined in Notes to Table 5. 



40 

Examples 29 to 36 



4S The results obtained are set out in Table 7. 



50 



55 
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Table 7 



5 



( 


Example 
or 

Comp • Ex • 


Additives 
Type Weight 
(b)(k)(n)(o) (2)(c) 


naze 

ill 

{ml 


Relative 
Clarity 

isl 


10 


AM 


Nil 


Nil 


76 


37 




AN 


HHA 


0.9 


71 


35 


75 


29 


AA 
MHA 


( 0.35 ) 
( 0.9 ) 


31 


150 




AO 


AA 


0.35 


43 


107 


20 


AP 
30 


SA 

SA 
MHA 


0.35 

( 0.35 ) 
( 0.9 ) 


42 
28 


115 
165 


25 


AQ 
31 


6A 

GA 
MHA 


0.35 

( 0.35 ) 
( 0.9 ) 


44 
29 


107 
160 


30 


AR 


DOA 

GA 
DOA 


0.35 

( 0.35 ) 
( 0.5 ) 


66 
28 


35 
165 


35 


AS 
33 


MCA 

GA 
MCA 


0.5 

( 0.35 ) 
( 0.5 ) 


65 
30 


32 
175 


40 


34 


GA 
MTA 


( 0.35 ) 
( 0.5 ) 


27 


175 




AT 


THD 


0.5 


62 


37 


45 


35 


GA 
THD 


( 0.35 ) 
( 0.5 ) 


29 


165 




36 


GA 
A 


( 0.35 ) 
( 0.5 ) 


29 


165 



50 Notes to Table 7 

(b) and (c) are both as defined in Notes to Table 1 . 
(k) and (m) are both as defined in Notes to Table 4. 
(n) is as defined in Notes to Table 5. 
55 (o) HMA is an ethoxylated amine of the type RRiN(C 2 HiO)„H where R, is methyl, n has a value of 

and R is a mixture of linear and branched aliphatic groups containing from 13 to 15 carbon atoms. 
DOA is an amine of the type RR1R7N where R is an octadecyl group and Ri and R 2 are both methyl. 
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MCA is NfnathyW,N-bis(coc0)amine. 
MTA is N.N-dimethyl-tallowamine. 

THD is N-tallow-N.N',N-tris(hydroxyethyl)-1 > 3-diaminopropane. 
s comoarcd to'f L£!? C ° mpariSOn of the c,ari * of an Section moulded disc of the polymer 

S m ^T^K ! PP C ° nSiStS ° f 3 ' i9ht cabinet with a 9 rid mart < ed *e surface. 
82.55mm (3.25 inches) above the top of the light cabinet is a flat support havino a slit cut in it Z™ h 

T£2L '* " sib,e - ^ stand 15 surrounded by an enclosure * ss^ts; 9 

Two reference «fccs are stacked together and placed over the slit to almost totally obscure the image of the 

> iLTJ^ii^ 0 ' ^ m specimens ««*" ™ u * -S as 

oefno addeS SSL! 1? " ^ ^ *" ^ ** c,nt t0 *• reference *<* ^her discs 
S^hTL tt ' 8 ,maS8 ° f 9rid viewed ttrou 8 h «» ^t specimens is almost totally 

^,2!:^? I?/" ^ See " ^ *• ■ exact 

aence is not achieved, an estimate of part discs is made 

Examples 37 to 43 

Masterbatch compositions were prepared using either an acid or an amine 

The masterbatches were prepared using the random propylene copolymer of Examoles 19 to 25 an* 

too roll a* (aaattoble b™ Sol»*bemhan) with the front M at 1S0-C to nSTSJ? iK 
""Hon polymer ,ao greratlaled using a Pallmann type PSS oranulalot 

Portions of the maatenjatcbes thus obtained ware added to a further Quantity of th. .am. 

as as? ™" M ~ ^^r-" 

The compositions produced and the results obtained are set out in Table 8. 
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Table 8 



Example Additives Relative 

or Type Weight Clarity 

Comp.Ex. (b) (k) (n) (q) (%) (c) (p) (r) 



37 


AA 


( 0.30 ) 






SA 


( 0.085 ) 


127 




A 


( 0.15 ) 




38 


AA 


( 0.30 ) 






SA 


( 0.085 ) 


145* 




A 


( 0.15 ) 




39 


AA* 


( 0.30 ) 






SA* 


( 0.085 ) 


137 




A 


( 0.15 ) 




40 


AA* 


( 0.30 ) 






SA* 


( 0.085 ) 


165* 




A 


( 0.15 ) 




AD 


AA 


( 0.30 ) 


105 




SA 


( 0.085 ) 




41 


AA 


( 0.30 ) 


122 




A 


( 0.15 ) 




AV 


AA 


0.30 


102 


AW 


GA 


0.35 


130 


42 


GA 


( 0.35 ) 


145 




A 


( 0.15 ) 




43 


GA 


( 0.35 ) 


160 




A 


( 0.50.) 





Notes to Table 8 

(b) and (c) are both as defined in Notes to Table 1 . 
45 (k) is as defined in Notes to Table 4. 

(n) is as defined in Notes to Table 5. 
(p) is as defined in Notes to Table 7. 

(q) * These components were added as powders and had not been preformed into a masterbatch. 
(r) • These results were obtained using moulded discs obtained by tumble blending polymer and 
so additives (either as masterbatch or powder) and injection moulding the blended mixture without prior 
extrusion and granulation stages. 

Examples 44 to 49 

55 

The procedure described for Examples 11 to 18 was repeated using various mixtures of acids and 
amines and also various preformed reaction products of the acids and amines. 
The materials used, and the results obtained, are set out in Table 9. 
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Table 9 





Example 
or 

Comp.Ex. 


Additives 
Type Weight 
(b)(o)Cs) (Z)( C ) 


Haze 

TFT 

(ml 


Relative 
Clarity 

i£l 


TO 


AX 


Nil 


Nil 


76 


20 




44 


AA 
HMA 


( 0.35 ) 

\ U • /U ) 


48 


90 


75 


45 


AA 
HMA 


( 0.35 ) 
( 0.90 ) 


46 


97 




AY 


RP 1 


1.00 


73 


42 


20 


AA 


RP 2 


1.65 


78 


25 




BA 




1.87 


74 


25 


25 


BB 


RP 4 
RP 5 


1.12 
0.72 


70 
64 


27 
55 


30 


46 

47 


AA 
A 

AA 
A 


( 0.35 ) 
( 0.50 ) 

( 0.35 ) 
( 0.70 ) 


ND 
ND 


125 


35 


48 


AA 
A 


( 0.35 ) 
( 0.90 ) 


ND 


125 




49 


AA 
A 


( 0.35 ) 
( 1.8 ) 


ND 


130 



40 



Notes to Table 9 



(b) and (c) are both as defined in Notes to Table 1 . 
(m) is as defined in Notes to Table 4. 
< 5 (o) and (p) are both as defined in Notes to Table 7 

RP 1 is the reactoon product of AA and HMA in a molar ratio of 1 -1 

50 bd ' S reaCtion product of M ■** HM * «n a molar ratio of 1 -2 
RP 3 is the reaction product of AA and A in a molar ratio of 1 2 
RP 4 is the reaction product of AA and A in a molar ratio of M 
RP 5 is the reaction product of AA and A in a molar ratio of 2-1 



ss 



was no. ,„ SST^l ' «"— * «- **> found » b. bot 
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10 



15 



Claims 

1. A composition comprising 

(a) a carboxylic acid compound which contains at least three carbon atoms; and 

(b) an amine. 

2. A composition as claimed in claim 1 wherein the carboxylic acid compound contains at least two 
carboxylic acid groups attached to a saturated aliphatic hydrocarbon group and is selected from glutaric 
acid, adipic acid, succinic acid or suberic acid. 

3. A composition as claimed in claim 1 wherein the carboxylic acid contains at least one carboxylic acid 
group attached to a ring system and is selected from benzoic acid, p-tertiary butyl benzoic acid, 
cyclohexane-1 ,2-dicarboxy lie acid and cyclohexane-1 ,4-dicarboxylic acid. 

4. A composition as daimed in any one of claims 1 to 3 wherein the amine is a compound of general 
formula I or II: 



RN - (CHJ m - NR 

R i R i 



20 



30 



35 



RR^N II 

25 wherein: 

R is a hydrocarbyl group or a substituted hydrocarbyl group; 

Ri is a hydrocarbyl group, a substituted hydrocarbyl group or a group (RaOMCjhLOJnH; 
R* is a hydrocarbyl group, a substituted hydrocarbyl group or a group (R 3 0) K (C2H40) n H, and may be the 
same as, or different from Ri; 

Ra is an alkylene group containing 3 to 5 carbon atoms; 
m is an integer and has a value of 1 to 10; 
n is zero or is an integer which has a value of from 1 to 50; 
and 

x is zero or is an integer which has a value of from 1 to 50. 

5. A composition as claimed in any one of claims 1 to 4 wherein the amine contains at least one group 
which is an alky I group, or is a mixture of alky I groups, containing from 8 to 20 carbon atoms. 

6. A composition as claimed in claim 5 wherein the amine is 
N,N-bis(hydroxyethyl>*lkyl(Ci3 to examine; 
N-methyl-N-hydroxyethyl-alkyKCo to examine; , 

40 N.N-dimethyl-octadecylamine; 

N,N-bis(hydroxyethylH>ctadecylamine; 
N-methyl-N,N.bis(coco)amine; 
N,N-dimethyl-tallowamine; or 

N-tallow-N,N',N'-tris(hydroxyethyl)-1 f 3-diaminopropane. 
45 7. A composition as claimed in any one of claims 1 to 6 wherein (a) and (b) are in the molar proportions 
from 10:1 to 1:10. 

8. A polymer composition comprising an olefin polymer and a composition as claimed in any one of 
claims 1 to 7. 

9. A polymer composition as claimed in claim 8 which contains from 0.05% up to 50%, by weight, 
relative to the polymer of the composition claimed in any one of claims 1 to 7. 

10. A polymer composition as claimed in claim 9 wherein the proportion of the carboxylic acid 
compound is from 0.05% up to 3% by weight, relative to the polymer and the proportion of the amine is 
from 0.05 up to 3% by weight, relative to the polymer. 

11. A shaped article obtained by injection moulding a polymer composition as claimed in any one of 
55 claims 8 to 10. 



50 
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with^rh^T f °l th8 production °f ^polymer composition which comprises blending an olefin polymer 
w.th a cvtacybc aad compound which contains at least three carbon atoms and with an amine TwS a 

h 8dd C ° mP0Und WhiCh COnteins * ,east th «* cart >°" Z Tan^Tne w ^eln 

the ac.d and the am.ne are together subjected to an elevated temperature only once 



EuropSisches Patentamt 
European Patent Office 
Office europ6en des brevets 



© Publication number: 



0 267 695 

A3 



EUROPEAN PATENT APPLICATION 



© Application number: 87309136.9 
© Date of filing: 15.10.87 



© int. ci.< : C08K 5/00 , C08L 23/02 , 
//(C08K5/00,5:09,5:17) 



© Priority: 11.11.86 GB 8626875 


© Applicant: IMPERIAL CHEMICAL INDUSTRIES 


23.01.87 GB 8701514 


PLC 


© Date of publication of application: 


Imperial Chemical House Mlllbank 


London SW1P3JF(GB) 


18.05.88 Bulletin 88/20 


© Designated Contracting States: 


© Inventor: Trotoir, Jean-Paul 


236 rue des Bruyeres 


AT BE CH DE ES FR GB GR IT LI LU NL SE 


B-5043 Waret-la-Chaussee(BE) 


® Date of deferred publication of the search report: 


Inventor: Bath, Colin 


1 East View Summerseat 


20.09.89 Bulletin 89/38 


Bury Lancashire BL9 5PG(GB) 




© Representative: James, David Gomer et al 




Imperial Chemical Industries PLC Legal 




Department: Patents Po Box 6 Bessemer 




Road 




Welwyn Garden City Herts, AL7 1HD(GB) 



© Composition comprising a carboxyllc acid and an amine. 

© A composition comprises (a) a carboxylic acid 
compound which contains at least three carbon 
atoms and (b) an amine such as an ethoxylated 
amine. The composition may be obtained by con- 
ventional powder blending or melt blending tech- 
niques. The composition can be incorporated into an 
olefin polymer to give a polymer composition which 
has an increased crystallisation temperature and/or 
(V) improved optical properties. 



in 

(O 

K 
(0 
M 



£L 
LU 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Category, 



DOCUMENTS CO^jSIDEREDJTOBER^EVAKF 



CHEMICAL ABSTRACTS, vol 107 nn « 
1987 page 425, abstraa n '65582 * 
Columbus, Ohio, US; S. KOPACZ e a?' • 
'Separation of cobalt(II) from sulfa*. 

a S n°] U n t1 + 0n ? ? V Us1ng "^ures o? benzofc 
and o-tolu1c acids with 

CH^ I5i, hyl ? l n M 1 ]J ne J n b en"ne«, & 
645-51 ( WARS AW) 1986, 31(4), 

Abstract * 

FR-A-2 318 720 (TBA INDUSTRIAl 
PRODUCTS LTD) IAL 

* Claims 1-3,9-11; table 1 * 

PLASTICS ENGINEERING, vol. 42 no 8 

* Pages 42-45 * 



Relevant 
to claim 



8-10,12 



4-6 



Application Number 



EP 87 30 9135 



CLASSIFICATION OF THE 
APPLICATION Abl a.4i 



(C 08 



5/00 

23/02 // 
5/00 
5:09 
5:17 ) 



TECHNICAL FIELDS 
SEARCHED (Int. CL4) 



C 08 K 

C 08 L 



The present search report has been i 

Plactofieircf," 

THE HAGUE 

CATEGORY OF CITED DOCUMENTS 

V : SfUJ 01 !^ "I"™* * taken alone 

£2^/^ tf "^"^ WW, another 
document of the same category 
A ^technological backgroimd * 
O : non-written disclosure 
P : intermediate document 



t op for all claims 

Dale of completion of U* i 

27-06-1989 



WILSON A.J.O. 



p I ISS* w P riad P |e Mderiytog tbe Invention 

D: document died in tbe application 
L: document died for other reason? 



